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cgngRAL LATERALITY AND READING ' S 3

b ‘ Jane P. Mackworth , ‘ .

o S~

In 1937 Orton .suggested that inadequate reading skill was

' often associated with inadequate patterns of cerebral dominance.

-

He felt that many poor rcaders showed disturbances of laterality.

. Dﬁslexics might have a dominant right brein, which might lead to ’

-

the nmirror reversals so common in dyslexlcs. Recent work has

— -

\\’ conflrmed that hem1spher1c patterns of domlnancé‘are related to
- v/ 14 .
reading skllls. - : - - L

’//"/ Reading involves the cooperation of the two hemispheres.
T;e left hehisphere is-pred;minantly-concerﬁed Qith sequencing
< abilities, and‘yith épeééh‘in particular. Some children rmay
"have s??ech centers in both'hemispheres!,withﬁa;resurtant;aefect
in visuofspatial skills, gecent resqarch has shéwn that the skills
. ~ of the ‘right brain are essential for reading. It can match words
and letters as patterns, and plays a major part in the recognltlon
of spelling pattef;s. Highly skllled readers nay go d1rectly from
the .visual pattern of the word to meaning, bypassing the left-
brained speech skills. .
Bogen (1955) has pointed out th;t the right brain is
comprehensive, creative and synthetic, in the sense that it pué;

things together. It is superior on klnesthetlc and tactile skills,

) as well as nonverbal atial skills, such as recognition of faces,
-~ " -J -
- pictures, geonetric ;§§;Z:<:§££;nap read1ng. It can also connect
a written word with the appropriate object. - It. de‘al,s w1th the
\

nonverbal aspects of,nmslc such as 1ntonatlon and ‘tehL‘and may

b T~

be essential in the kecoqnitlon of the nature of a sentenéa}\ffﬂce

. ' r ™~ -
) ‘ . intonation indicates whether the sentence is a question, a seﬂ:egn\t -
~ e
. ' or a command (Blumstein and Cooper, 1974). Bogen suggests that O
\)‘ . . s - . ’ . A ! ) '
: . . 621
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‘all require the cooperation of both hemispheres.

"@irls,

", need tra1n1ng in them,

‘fields of both eyes,

622

- < . . -
.
[y

teaching should deal with both sides of the brain, not just the

left-hemisphere speech. Reading, writing and mathematics

Moreover, the

rlght-brained skllls of spat1a1 matching, drawing, pa1nt1ng,
and the ability tp produce and use

+ -
engineering drawlngs are v1tally important in creative life,

photography, sculpture,

Y

houever Iittle respect they may receive in school. L

‘who may be weak in these rlght-bralned skllls

L4 1
1

The ba81c relatlonshxp between the brain and the outsxde

world is complex. In general, the left bra1n controls the right

' side of the body. However the. left brain also controls the rzght

-

wh11e the rlght bra1n controls the left
fielﬂq'of both Eyes. Thus eye dominance’ is somewhat of a nyth,
Bruner (1963) wrote a little book entitled “On Knowing: Essays for

in which he Qiscuséed the teaching of mathematics.

the Left Hand",

! ' - SR N

partictlarly

He pointed out that"the heart'of mathematical learning was tipped -

well to the left”. It is also tipped well té\the male side, since

very few girls go in for higher'ﬁ%thematics. Mathematics is a

way of dealing with reality that begins with the cgounting of
- ,v ) . /,/!

objects,

and ends in an empyrean that is almost impossible to~

communicate in words.

There is a close relation between dreams,

entirely pictorial,

to a problem presents itself in visual f

¥

and creativity, especiall

.

The

Q"” /

~

which are almost

hen the answer

right brain is/f

closer to reality than the left, which obscures rather than /

#

R

-illuminates by its concentration on verbal description:%

But ,

since the left brain doainates the -outlook of‘the verbal human

:he right brain can. only communicate its 1hsights when the left

{
-

3 *
o 4 4 ’ N
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v
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is time-bound, sequential activity that allows ncftimé to stop and-

- 623

brain has gone as far ag it can and given up. Then the dreaming

right brain presents the solution in an "Aha" experience. This

_ often happens when the cortex is falling asleep.’ Our daytime 1life

dream. The night-time life of dreams is,essential‘for.health,

. e
and it covers all space and time, thinking in a new way.

'Ceiebral lateralization and handédnesé.

The relation betweer handedness and brain dominance i% by
no means one to’'one. Most left-handerg have speech centered in
the left brain, Jjust l}ke most right-handerg. Some left-handers
and people with mixed dominapce may have speech <centers in both
hemispheres. The best ways to measure dominance involve the use
of eye fields or of ear dominénce. Bartholomeus (1974) Ras
described how the right ear of riéht-handers gives a superior
rgsult for letter and word sequences, while é;E left ear is’
Qupério; for the recognition of a melody. When singing voices

are fed into either gér, there is no difference, since the two
' 7 . - -

hemispheres work in harmony.

Beaumont/ and Dimond (1975) reported that when abstract

shapes were siown in either wvisuyal half-field, non-right handers

T—— :

were bett at the task than right-handers., The authors felt

Thu ihape recognition is better in the 1éft brain of these

sbjects than in-the left braiﬁ of riqhg-handers;

'Beaqnonf,(1974) remarked that between 5 - and 12 percent qu
the population consider themselves to be left-handed. However,

the egtont of left-handedness is not related to reading difficulties,
These are more likely to be found in subjeéts with an indeterminate .

or mixed dominance. Output is best when spatial and sequential

>

processes are separated to some extent in the brain. There -must .

5

- T
e T
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_teaching should deal with bpth sides of the hrain, not just the

left- hemisphere speech. Reading, writing and mathematics .

all roq:nre the cooperatlon of both hemﬁﬁeres., uorgover, fhe '

)

right-brained skills of spatial matchingdrawing, painting,

phorogréphy, sculpture, and the .ability to produce and use
engineering drawings are vitally .inportant in‘creativq'life,

- ’

- however little respect theéy may receive in school.

@irls, who may be weak -in these right-brained skills, particularly
’ . > . .
" feed traln;ng in them. . - - .

A The basic relatlonshlp between the Braxh and the outside

[

wozld\is complex. In general, the left brain controls the right

sxde of the body. However, the.left brain also controls the right

fields of both‘eyes while the fight brain controls the left

f1e1ds of both eye;l ~Thus eye dominance.is somewhat of ‘a nyth,
PR

Brunetr (1963) wrote a littie book entltled *On ‘Knowing: Essays for
. . M \—’l g
the Left Hand”, in-which he di ssed _the teaching of ﬁatnematxcs.

s

> 4
He pointed out that"the heart of é\}hematlcal learnlng was tipped

;‘well to the left”, It is also tipped well to the male‘51de, since T
very few gif&s go in for ‘higher mathematics., Hathematlcs is a,
way of dealing with reality that begins with the counting of
objeéts and ends in an empyrean.that is -almost impossible to
connuqicaterin“words.

i There is a close relation betwéén,dreamg; which are almast
entirely pictorial and creativity: especially when the answer

- to a problem presents itself in visual form., The right brain ié
clqser Qp‘reality than the left, which qbscures rather than,
illulinatq; by its concentratinn on verbéi deécription. But

aince the left brain dominates the outlook of the verbal human

the’ right brain can only communxcate its insights when the left

-
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. required -by the task and the nature of cerebral lateralization.

R : . 625 -

1

Al

. 8ince the non-right hander often has speech localized in

both hemispheres, there MRy be an 1nterference with the proper
AN

functiors of the right braln. Thus many non-nght handers may
perform poorly on the WALS performance skills (Levy, 1969)

On the other hand, Bogep has suggested that the reduction in SAT
scoreeviﬁ recent years may‘pe gﬁe to the great'increase in TV
watching. While most of TV deals withimaginéryeverts, it is
still more elosely related to reality than»verbal material. -

The Greeks discovered the advantage of the double braln when they
~.
invented the art of memorizing facts by linking a word w1th a

> -

mental picture of some familiar object in their homes,’ Wittrock

(1975) also found that poor_reaaers had ,very poor verbal recall’
- ‘,,v

scores even when they used imagery, achieving only 20 percent

succeBs, as compared to the 70 percent recall of the.normal

-

children. Paivio (1971) showed that imagery is the most ihportant

_ variable in verbal recall. Bilateral speech representation ntay

interfere with the imaging skills of the right brain.

t.. 4 ,f'/

Ingram and Reid (1956) found that only 29 percent of.

Laterality and reading.

. poor readers in a group of chilaren with &evelopmental dyslexia

were strongly lateralized. Children with verbal:skills that were

significantly inferior to perﬁormance skills on. the Wechqler‘had

'aﬁdio-phOnic difficulties. Those who were inferior onktqe perfor--
‘mance scale had visuo-spatial errors. Mackworth (1974) found that
a gronp of,severely disabled readers in Grade ‘10 made only a

' chance score on a spelling recoqnition test: Pétienta with right

brain danage vere similarly unable to recognize mispellings.
, Patients with left-brain damage had little d1fficu1ty with the

spelling recognition, making only hglf the n r of-errors that

7
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"in an interaction between the level of complexity and integration

- [ 624

3

be a reason why we have two spec1a117ed'hemispheres. Beaumont

reported that larger dszerences between response times for spat1a1

or vetbal material were found 1n.the sub-dominant right hemisphere
of right-handed subjects, while #n the left hémisphere the diff-

erences between the two kinds of material weire snaller. The non-

right handedgéroup showed more equal effects in the two'heqispherés;

people with right or mixed dominance are less lateralized than.

those with left brain dominance. o ' -

In a further experiment Dimond and Beaumont (Beaumbnt,1974)

required subjects to match English and Greek letters within and

between alphabets. Performance was better when both henispheres

were used together. With increasing sinistrality{ a smaller
difference in response times between the hemispheres was found.
In mathematics, right hemisphere superiority in subtraction was
found. Sinistrality'was related to smaller differences be tween
the hemispheres, in response latency for addition, and .larger '

Aiffefencea;fox subtraction. Thus the brain of the left-hander

seems to be more clearly lateralized for calculation. Addition

was. regarded as a matching problem rather than a mathematical one.

In word association, Dimond -and Beaumont reported that the left

T~ "hemisphere produced more common responses; the non-right handed

group demonstrated the more creative skills of the rzght hemzsphere.

The conclusion was drawn that the dominant left hemzsphere works
best with a single.topic; when however the repfeseqtation of
skills is more diffuse, there may be an advantage for synthesis.

[ Y
lex integrative operations may therefore be carried out more

efficiently by the non-right hander., Thus the difference between

highly lateralized dominance and diffuse dominance shows itself

. .
. 8 .. ,
N }

. /\
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(1975) found that there was a left fieid préferencq for face-like
patte;ns, but again the poor regderslrequirgd more éime than the‘
good readers to recognize-a pa&tefn. The male poor readers sﬁowed
a left hemifield score for 1b§terslthat was superior to that of
the goo& male readers. Tbe female poor readers however showed
lower scores than the good ‘readers in bdtﬁ fields, a§d'they also
took almost tyiée as long as the goodifemale readers with face
recognition. The data suggest that tﬂe girls who we;q poor rea&ersr
had a nore_wide-sﬁréad deficit than theiboys{ Marcel ana Rajan
concluded that the degrees of lateralization of, verbal.and visuo-
spatiaf skills wer; not related to each other, . r’J
' Silver gnd‘Habin 11970) reporged that children wiyp reading
disabilities wer;_ﬁisprient;a in spéce and time, in -all modalit?es,
visual auditory and kinebthetic-tactile. They also showed.a lack
of .clear-cut cerebral éoninbnce. Children who improved with practice
_on the Bender-Gestalt also improved in reading, while one-third
of the group did not improve on either.

. . «
that when children with communicative disorders were taught to

7

produce visual art,'theylsignificantly improved in the abilities

. ’

‘of selecting, combining and representing as combared with normals
who received the same instruction. .Thus these handicapped children
appeared to have right-brain spatial dominance at the expense of

»

left bra}n language. — .
- White (1969) discus;ed various aspects of laterality in

relation ;o tbe type of material used for tésting. He noted that.

bilateral presentation of random letters or digits favored recall

from the left visual fields, which fegd to the right hemisphere.

" Jewish -speaking children .showed superior recall of Yiddish words

—

in the left visual fields with unilateral presentation. He‘suggested'

Silver (1975) reported !

/.
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the right-bfain éamaged‘patients ﬁ&de.ﬂ B;th groups made 43 percen;
N "exfﬁré whén,asked to decide if two4qords sounded the’same or @ot:'
ot | . (50 percent being chance). It is clear,-thé;. re-.‘adin'g,requit:es the. '
éqoperation of both'sides of ‘the brain, Batemaﬁ (1969Y\suggé§teq
that the phoriics method is hetter for teaching children to read, -
but the ability to recognize & word by sight is an e$§entiél part
of skilled reading. Irgran (1970) concluded Fﬁat most dyslexics'

Lpaﬁ make good progress with appropriate instruetion.

-

P :
Bogart (1975) found that poor spellers. did“not dif{ef

from good ones in patterns of cerebral dominance. There wasja clear

right visual field (left hemisphere) superiority‘for both groups

in recognizing lett?r peirs. However,lthé poor spéllers-fesponded

more slowly than the good oncs when using their fight haﬁés, though.’

there was no difference between the groups\whéh the left hand was

) used. ’ . ( ] _ ' "{
Buffery (1974) described a study on §4 female college

s;udents; The right-handed ones showed sSuperior perfdrménce with

* tachistoscopic words when fhere was an inter-trial délay of ;6

seconds. Hdhevef; both right and left-handed éroups_sﬂbwéd more

éccugéte pe{pegtion of words in the right visual hemifields. The

.

- i '
dextrals were better with words than with spatial patterns and

faces, but the sinistrals showed no difference between the two

- kinds of material. Patterns were recoghized best when they were

préseﬂted to the right hemisphere, regardless af the handedness
of the group.

. - K k
Marcel, Katz and Smith (1974) found that gond readers

”

aged 7.6 to 8.7 years showed greater right field superiority
than poor readers with verbal material. Both groups of male . .

readers showed greater asymmetry than qir;s. Marcel and Rajan'

ERIC - 10




,objg;:: that ére Sstructurally similar. . °"Nebes points out that'

' there.,is an inverse relationship between scholastic rachievement,

>

which is en‘tirely'based on verbal skills, and creativity.

xershner (1974) examined tbe relat1onsh1p between the

visual percept1on of words and’ forms in r1qht-handers who were

-

also right-eyed, ‘and those with crossed laterailzat;o (rrght

: . . _ N . : .
hand - left" eye dominance). He used visual eye fields to measure

t

displayed superior visuel perception of words but-poorer form
cerception than- the subjects with crossed lateraiization. He
concluded that the coexistence of linguistic and spatial visual
perception in the same hemlsphere (left o} right] is related to

o lowered ability in the specialized function of the opposite hemi-

. L J - 4 . ,

sphere. The'groups with crossed or unilateral ocular-manual

.' ' ¥ gkills are normal manifestations of contrasting pattérns of
- peurological organizationf’with a unique bias towards spatial

o

or limguistic perception.'The child uho is spatially superior
should be taught with emph%its,on spatial skills,so that he can

use his ability to earn.his 11vxng.

Levy (1974) reported that left«handers with normal wr1ting-
made s{gnificantly fewer errors in matching words with p1ctures

when the words were presented to the left fields. Normél right-'

A Y

handers showed: a nonsign1ficant r1ght f1e1d dominance, wh11e the

te

left- handers who wrote with the hand 1nverted showed a non-szg— -

_nificant 1eft-f1e1d super1or1tyr Levy suggested that this 1ack

of signjficance was due to a conf11ct between hemspheric dom1nance
and scanning ddrectlon. In a dot 1ocat1on ‘task 811 the subjects

. ﬁrfowed better with the right heﬂ1sphere.\

[ . . Levy suggested that the proportion of dextrals in the

> the lateralization of the functions, Therhighly Léteralized subjects




. that haterallty dlfferences nght bé due to the unmlateral

N
y AU .
. \\.’ "- ‘ \‘ . N

3
presentatlon. 0ut11ne drawxngs of commoh easzly named ob]ects

are dealt wi th better by the le£t hemlsphere but facxal recognlt;on

is §ea1t wi'th better by the rlght hem;sphere. ,W1th audi tory

material, the spogen names of dxgits are dealt with by the left

AT

. hemisphere .while the rxght hemlsphere deals with musxc.

“ Pat1ents wzth r1ght-bra1n damage show conslderable
problems with readxng. They have marked’ 1eft-s1ded neglect and
tend to begin to read or write in’ the, mlddle of the page.

reading the gaze w111 fall to return to the beginning.of the next

11ne- and may even om1t several lines. 1In wrztxng, the materlai .

begins in the center of the page, and’ slopes up towards the r1ght.
“Cohen (1972) reported that the right- handeJ subject takes only

84 msecs 1oﬂger to matqh letters by name (Aa) than by visuhi“similarity.

when using tbe left he:isphere. - But when »us1ng the ight hemsphere‘

there is a dxfference of 181 msecs between name and “visual matchxng,

since the r1ght bra1n is better at matching by shape, and worse

At matching by name.' Deft-handers show a reversed asymmetry, but

the Qifferences are less consistent; Fohen (1973).reported that

bhen sets of letters were'présented to either hemisphere, the left.

_ o - . . _’\,' ]
gave response times that increased with the number of letters. The

-_right hemisphere showed no such increase; it usedvparallel or

"holistic processing, in contrast to the sequential processing .~

of the left;hemisphere. When unnamabIe shapes were used, both

' hep1spheres processed in parallel, ' ~}

-

* ., ©Nebes (1975) showed that injury to the r1ght hemisphere ,

- \'giyes-spatial dlsorzentation. .The pat1ent cannot use or draw maps,'

he nisjudgbs size, distance and d1rect10n of ob;ects. “The left
’ 0

heeisphere -atches objects on the b391s of use rather than.

7

. .. s
at ‘ - -
: 12 . .
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.
.




/ . I ’ . . -. ' 631

verbal factor, but inferior on thWe performance scores. People

.

. LI . . . .
- with a dominant right spatial brain do’not normally go to college.

They are to be found in the rankj/yf the creative artigts as.

Gardner (1975) has pointeéd out. Hany dyslexlcs hive become famous,

such as Edison Patton Harvey Cushlnq, and Rddln. Hans Anderson

4

never learned to speil. 3Ch11dren-wh 3é&1c problems -may

do well_in college if they can have‘;helr information on tape.

Gardner suggests. that idecogfaphs may be useful.in the teaching of

'dyslexies,_singe the ideograph can be ?ecogﬁized byithe right g

brain without the need to translate a sequence‘ofxletters.
Bannatyne‘(1971) ﬁas pointed out that there is'no relation

bEtween. crossed eye-h¥dnd ddurT;)ce :md reading ab111ty, ’ut dyslexics.

’ﬁay show "a Left.fnot dominance, Thls measure may Be le;s 1nf1uenced

by tralning than haﬁdedness. In a group of dyslex1cs he, found that

70 percent of the bo%f showed a preferepce for spatlal rather than ' .

verbal activities. Dyslexics afk\often poorly lateralized, and T

- may have problems with left-right orierntation. ' ’

-~

HcKeever, Gill and VanDeventer (1975) reported that right-

handers showed right tield superiority fpor letter stimﬁii, while
‘n N - . - L] ~ .
left-handers showed a mu smaller differencg between the fields. -

'

‘There were .no differences between the speed of response to the twa

., - - “r

fields when dots were used. - C e
Hiller and Turnef\ [1973) carried out a study 6f the

aterality in relation to word recognitlon.‘ .

A

-

4
] fron Four Grade up. Regardless of age, the hemifield’ drfferences .

N a .
were related to reading achievement scores. . They concjuded that
U’ - 4

.the results favor vlsnal laterality,ireflecting internalization .
¢ . ]

of lcanning patterns rather than the cerebral laterallzath?n of -

2
: -
- - - . ? .
3

* 4 4 .

: ) 3. )
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v
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general populatién ié aboutﬁaézpercent. Alm?st all of these have

left hemlsphere 1anguage. 56 percent of the sinistrals have left

' hemisphere language and44 percent have rlght hemisphere dominance.
‘HPwever the laterallzatlon is not as complete. as these fiqures Co .

éhggest. In 35 percent of the dextrals 1e31ons in the language
{ ’
area of the. left hemi sphere may produce only a translent apha51a

Nor none at all. The same results follow left-sided lesions in

3

65 percent of the sinistrals, (Luria, 1974). In children and about
a third .of adults with left hemisphere damage the rignt hemi sphere
can take over the language'functiqn. . Sinistrals are more'likely

ta become'aphasic after a lesion to ,either hemisphere than dextrals,

-

fbut are also more likely to make a complgte recovery. In certain

» A

cases hand and brain may show an unciossed_laterality. ~This may

? H
A ’

be found in left-dominant sinstrals and right-dominant dextrals,

”~

Levy (1974) tested patients whose hemispheres were disconnect‘
bf cutting the corpus callosum. The subjects were asked to point
S .
to a picture which rhymed with another (e.g: toes-rose). They

?,

choae‘the right field stimulus‘on 80 percent of the trials, using
theq;eft hemlspheﬁf since they were matching by name. When they
were asked to match a printed word wlth one half of a chimeric word
(e.g.'deed - de/on); the subjects ‘chose the left side of the
chimera on 93 percent of trgals,'snowing that they were matching
by shape-in the right hemiéphere. Levy suggested that régding in
tne'adult—may be a right hemisphere function. Dyslexia may occur
following elther right or left hemisphere lesions.

- Levy (1969) found that in a male graduate populatlon at
Cal foch dextrals achieved verbal IQs of 138 and pefformance IQs
of 130, while sinistrals showed IQs’ of 142 and 117 respectively. ‘ ‘

The sinistrals were significantly superior to the dextrals on the-

14 ' ’ .
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normals., He concluded that recalling backwards requires a visual
- » 1] -

. . rearrangement of the material. All patients were able to recall
' " digit spans forwards.

\

@

Peterson (1974} arrived at the sane conclusion when he

asked college students to solve anagrams brescnted in two tvmefcces,
: ) . /

~ . / "~
Gothic and 014 Erglish. The problems nresented an the farili.r

-Gothic were solved more cuickly than chose in unfamiliar 012 English.

The effect was enhanced with nore difficult anagrams. He concluded

that the mental rearrangement of the letters involved a visual -
component. Subjects remarked that the Old English was difficult to~
visualize and difficult to recognize when the -correct solution was

- NNy . . -
reached. These data confirm the importance of the viguo-spatial

-l
» . aspect of reading.
. Even with_auditory materigl, perceptual lateralization mey not be
. . - .
- . found when the material is nonverbal. Oscar-Berman, Goodglass and
1Y

Donnenfeld (1974) carried out an experiment using pitch coéfours:'

different contours were presénted simultaneously to the two ears.

The subject was asked to point to a visuallpat@:etn of t':hé, pitch

1 .' chgnges. Pirst éar’repogtg *were more accui?te for the righ; ear

',when'no special instx:xft‘ions were given. But when the subjects N

- were told to'repért one ear first, the left gar was superior for
both fir:t and second ear reports. It was ,:‘concludey.i that theré was‘
- a -greater a'ensit::wity to lateralization by the stbrqge mechanism

- than by the perceiving mechanism, The use of a_verbal label did not
change these results. The right hemisphere appeared tc; be more
sensitivo: thap -the left for a‘nalysis of non-linguistic sound. This

was true—ewen when attention was programed towards one ear or the
—

—
—~—

"‘. « - other. The conclusioan that the right hemiaphere‘_»i's
‘ better equipped than the left to hold same- nonverbal audi tory

stimuli in storage. : P L

-
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language - When the reading qcoresrﬁere-partialled out, the>
correlation between laterality and word recognition was zero, The
‘greatest increase in the strength of the hemifield dlfference was ‘

between Grades 4 and 6. - .

Sequencing and Langg_g_

LA

Sequenc:l.ng 'is carried ont predominantly ﬂe left

hemisphere. . . Ohe of the ‘major problems of dyslexxcs 1s the ability

- to read letteds and words in the correct order. Reversing letters

within .a ,word‘ is‘eommon. Blank and Bridger (1967) studied the.matc.hing
of_varidus audi'tory'?ng vlsual-codes and concluded that the basic
problem for pdor re\a'ders lay~in the difficulty irr matching a -

spatial to a ;temporal pattern. Since the right hemisphere is mainly
-concerned wlth spatial mjtenal while the left hemisphere deals\
with sequencing, reading requires the t:lose cooperatxén of the two
hemispheres especially in the learmng stage. Brydeﬁ (1972) ' .

confirmed that poor freaders had a particular d1ff1culty with

.matching apa‘tial and temporal ‘secquences, and were worse than good

- readers ol all matching tasks. There was a h1gh correlatxon between

reading abil:lft¥ apd matching skills for the poor readerq but not
for the good ones. The presence of language skills in both hem1—

Bperes might interfere with the spatial skills of the right hemisphere.

. Corkin (1974) tested boys from 6.5 to 11.9 years of ag .

|

|

- ) ‘:
They wére asked. to copy the order in which the experimenter tapped )

cnbes in a series. Poor readers were as good as good readers but

-

when a delay was introduced between the example -and the response

the poor readers were infenor at all age levels. Corkin suggested

! N,

that the poor readers. u(ight have inadequate memory spans.
Costa (1975 s’tudled the relationship between braln tanage ‘

© and $sequencing. Both right and left hcm:bphere damage res 1ted in

d:l.fﬁ.culw in rocallinq a digit span backwards.,ﬂas coﬁ:pared with

. - 16 | , ) | Ve
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.+ on auditory retention increased, the performance of the dysphasics

S . -
]

In ‘the serial nemory task the aphasica were unable to reach

criterlon when five st1nu11, each 75 msecs in duration, were -

presented at intervals of 428 msecs. With the longer tone of 250 |
.msecs, two subjetts out of 12 aphasics reached criterion, Normai

speech occurs at about -80 msecs per phéneme. At tbxs rate of 1nput '
aphasics’ are unable to process correctly sinliple sequences oi npn-

N

verbal tones. The defect in rapid audltory processxng may have its

4

greatest effect on the analysis of the rapid formant translthnal

) 1nformatlon wh1ch charaterlzes certain phonems. _Ta11a1 (1975) . ‘

studled the ab111ty of,developmental dysphasics to select tokens
on cQ?mand (blue circles, red squares, etc). The test presented

-few difficulties to normal 8.6 year old children. As.the demand

decreased. Their language problems seened to stem partly fron the

.

aud;tory perceptual 1ﬂab111ty.
Ppsner Lewls and Conrad (1972) dlscussed the process of

. N

. teading in relation .to the three isolable c¢odes: v1sua1 photiemic

.and semantic. Semantlc problems are found mostly in dysphasics,

. as described above, The phonemlc coding from visual to speech motor

;Srogramsfor to sone abstract representation of the name is the
central problem of readiwz. Every child must learn the arbitrary
relationship between the spoken ‘'word and the wrlttenJone and most
do this easily. Often they have been in contact with. the written.
word fron an early age ~and. have watched their motners read fron

a simple ABC rhyne book ,following’ along with her voice. Others
ﬁay lack this early experience by which the important coding

process 13 discovered almost by accident, The poor reader ' however,

may be unable to mﬂke this link between vraual and spoken words,

because of some unusual d stribution of the essential skills.

|
. | ! ’
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Myklebust (1973) has reported\thet regding disab;lity o

, Children are of ten def1c1ent in the ahility to comprehend and to * , -

use language. These two problems are senarate, He found that-84. ‘

percent had positive neurological signrs. Loconotor coordiﬁation waIs

often deficient. Such children can bn’distinqﬁished,from the pure
dyslexic, who does not give any indication of generalized deficjts.

He has however a familial history of dyslexia. SO

‘5!-

Moore and Weidnexr (1975) studied dichotic word-perceotion
skills of aphasic and normal adults. Hhen'thefinjury was less

than six months previous to testing, there was no ear preference.
. ‘& “de
After six months, there was a significant left ear preference. The

controls showed a right ear preference. It was clear that there
L

was a shift in hemispheric dominapce when the left language center

was destroyed, -but this shift took about six months. These
aphasics did just as well when they had to make an oral response .
& .

- H

or to respond by pointing. °
Tallal .and Piercy (1973) studied children with developnental

aphasia, using both. auditory and vi'sual sequences of non-verbal -

stimuli, tones or dots. No significant difference was found —

betweeq\\ne visual scores for the aeha51c and hormal ch11dren.»0n

the auditory tests, the aphasics were no different from the controls

when there was an interval of 428 msecs betwéen two tones. Ifowever,

"as the tones,csme closer together, there was a decrease in performance

of the aphasics;.this decrease intéracted with the duration of the

‘tone. Performance fell to about 60 percent of normal when the duration

4

of the tone was reduced to 75 msecs and the interval torlso msecs.

!
As the\nunber of stimulus elements increased there was a marked <ot

reduction in the correct responses given by the aphasics. The regpoas

were made by pushing one of two panels to copy the sequence of tones.

-
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The Beqder-Gestaﬁt Test is saiﬁ to differentia;p/pg:ggen
good an& poor rea@ers; This visuo—spatigl set_of ghapes is oftén
copied very inadequately by poor readers. Such a failure 63\;~/
process deéigns is probably related to some deficiency in the righ¥
hemisphere, bossibly §ue to the locali:ationbg§ ;;eec; in both
hemispheres. Koppitz (1975) reported th~t the Bender-Gestalt
differentiates between learning aisability children, but not betwéen

,gdbd and poor readers. The Visual-Aural Digit Span discriminates
between good and poor readers, but not between learning disabled
readers and controls. Many poor readers nay also be learning disabled.
Such children have a very shert asttention span. The hyperactive -
child camr often be brouéht to a nérmal level of function By the use
of appropr1ate medication., Bannatyne (1971) has pointed out that
children wlth,dlff;culty in attention need to work in a modsfled
enviéonngnt,,where there is a mimimum of distraction., They need '
careful prdgfamming, with tangible ;ewards’for each succgséful
activity.\i‘* | p )

> . '
Bannatyne (1971) points out-that the familial dyslexic is

quite different. He has a specific disability. Such childrep are
often 5trong in spatial tasks and weak in sequential ones, The; may
pefhaps have ajdominant right brain.-in contrast to the children
with minimal brain damage, they do not show motor-kinesthetic
difficulties. Their severe sequencing problens interfere with both
speecb skills and listening skills. They have difficulty in
determining the sequence of musical sounds, and in d;stinguishing

t bethen vowels (e.g. pen and'pin). Many éﬁch children can sound out
a word phonetically,  but cannét blend the phonemes together to *

_.~recognize the word.’ They also have great difficulty in linking

- w19
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Posner et al (1972) reported that it takes longer to match

<4

" letters or words by name thanﬂby sight,aind longer still hy class ‘

! (vowels or consonants; plants.or anirals). The physical natch is’
- / . H T
' y - affected by visual confusion, decay or rotation, and when so

:disrupted the name éatch may be faster than the physical one. The

- name match is affected by acoustic confusion or other stored names,

The visual code preserves the tial organization, while the name

match goes from left to right. WheR all items are the same visually,

it does not matter how many e are, hut when they are similar

only .in namé, t?? match taks 66 msec= longer per péir‘of letters,

Thus the right brain makes the spatial natch when the letters:are

B} ‘identical, but when they must be named the left sequential brain

¥

takes: over. -

fhere is a marked effect of familiarity of spelling patterns,
when workirig with gobd' readers.. The subjeét can match a string of .

T~

letters for physical identity much faster if they form a familiar

—word. Such word familiarity effects are as great in deaf .children 1

as in the hearing child, showing that this effect is dué¢ to the
visual match. ' Bruner, Olver and Greenfield'(1966) argue for the ’ |

N imﬁsrtance of iconic representatiop in learning to read. -

. " The name code is the same for visually and orally presented
letters and words. However, the young child h?s to. learn the relation-
ship between these two methods of presentaf&on, and for most children

< the cross-modal learning is the ma}o} problem in ;eadiné. 'Howéver,

\ .. foxr some children, the difficulty may lié in learnina the visuél
aspects, such as letter worder within words, gnd‘létter orientation,
Aph;;tc children may havg a difficglty due to their inadequate o

co-at;d of —1_a.ngua~qe.ﬁ’q;n‘:‘9 emphasis in teaching may thus be different‘h

for different children.

20 . ~
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. who had undergone unilateral temporal lobectomy one to seven Yyears

*

before testing, All were left hemisphere doninant for language,
They were shown three-letter wérds written vertically to reduce

sgagning. Nonsense forms were also used The right temporal

_orientation of letters accounted fSE\péf‘ rmance individually, but
" the interaction of the two factors was >

group was impaired in thé recognition of written words and random
designs in all field. The right temporal lobe is essentinl for

. .
maximum functioning of visual reéognition, both words and p~tterns,

These subjects took twice as long as rormal or left hemisphere

-~ ~

damaged patients. All the subJects stook longer to recognize the
N

verbal material than the nonsense patterns. The words were often
4

reported as separate letters, since the vertical alignment was

different froM the normal pattern, , .
§?vera1 write%s have discussed the possibility of using

a more un!tary method of presenting written words to reduce the
sequencing problem, Rozin et al (1971) were able to teach children
with-reading problems in second grade by representing the English
words with Chinese characters. They suggested that reading disability
can bexaccounted for in terms of the abstract nature of the phonene,
and that\the syllable might be nore useful, However most primary
reading matéxial usually gonsists of one syllable words. How far
there would b%{tgansfer from the characters to the normal print’ -
is questionable}\\ \ ‘ ) ‘

Kolers andtQ;~kins (1969) made detailed studies of the’ rela-
tionship between the ¥ ual aspects of prin; and the speed of reading.

\

They found that various

were easier than inversions. _Neit er\direction of scan nor .

i - N ~

tant, It was not

et 21 . 8 \
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a phoneme WItQ_a grapheme. The ma1n effort in working with these

children is the memorization of phoneme-grapheme matches within

~

words as a squence of 'sounds (Bannatyne, 1971).

Zurif and Bryden (1969) 1nvestlgateﬂ the relation between

familial handedness and left-right auditory dlfferenﬂes in audltory
and visual‘perception. They found that right-handers and non-
familiel left-handers showed a right-sided dominance for letters

on all tasks. The familizl left-handers were better with left-sided
‘presentation. It was c;ncluded that cerebr:l dominance was indeter-
minate only in faﬂ111a1 left-handers.

Zurif ard Cazson (1970) studled dyslexics wlth various
perceptual Faské. The dyslexics wgre sigrnificrntly irferior to
normals in dealing with the temnoral aspects of nonverhal ~uditorvy
and visual informations They were also worse on tests of nanual
dexterity and dichotic listening. The dyslexicg showed domirance
-ef the left ear, in contrast to the right ear dominance of normal

[ ]

readers, The measures of readina skill, tenporal analysis ard

///dxchotic listening were significantly —elated to each other,

Stanley, Ka!Eén and Poole (1975) teésted dyslexics with

‘spatial and sequential processi;;:\gﬁq found that there whs ‘0
difference betueen the-groups'wheg_ghey eere asked to make a
visual match with spatial transformation, The children, aqged

8-12 years, also showed no differences between groups in relation

-

to tactual serial matching. Both these act1v1t1es are normally
carried out by the riqbt brair. However, the dyslexics were

inferior on visual squential memory and on audi tory sequenti~l

. - . ‘9

'matching.

The impoftance of the riqht brain in reading was

denonltrated by Rosenthal and-Pedio (1975) They studied .patients

- 22




' 641

. Ld

three transformations were ihose read ros5t rapidly, and thcy accoun}ed
for 481 out of a 00551ble 504 predlcted inemalities between reading

speeds. It was ¢oncluded that the COmponent skills requircd 1nvolved

rotation, orderlng of elements and =en51t1v1ty to velationships

v -
. -

between eiémegis. The compoqent skills 1earned in previous trans-
\\ \ . N

formations can be recombined to help in .resding new transformations.

Errors were often due to a temporary f?ilure to apnly the anpro-
" !
- priate transfornmation, so that materlal was read in a mor e mechanical

»

application of earlier learning. Such misreadings may account for

-

some of the errors made by dyslexics. Their shaky frame of refer-

ence may'include competition between the right and left brains, and

3

result in failure to recognize the oriertntion of letters or their,
. P S 7

order within wozds. Is this problen related to the innademgate

’
spatial representation'that nay result fron bilateral speech centers?
Seudies of'sueh spatial transformatiors used by Kolers mighl be.used
‘Wwith visual fields, to discover the relative parts played by €he teo
hemispheres. . |

The work of'Kolers and his colleagues has shown that the
brain is extremely skilled in .lcarning new orieptations of 'the
writteﬁ'vord. Perhaps this ability to recognize/a letter ie A new
orientation is not surprising, since we leoxnt in our cradles to
fecegnize a face or an objeet in any erientation, Richardson (1974)
has discueeed the importance‘of the. Cartesian frame of reference in
relation to dyslexia. He pointed out that there are slx signs of
dyslexia which may be due to the lack éf a visual frame 5; reference.
These signs are lqtter reversals, form recognition of objects +
independent of oglentation, defective visual sequential scanﬁing,
ppdr visual balance, failure to acquire nonspatial ordering ’
relationships, including £emporal relations and tenses, qnd finally
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possiéle to specify formally the agpects of the lgtter that were used
by the subject to decide on its nature. . . ‘Q | . /_’
. : Kolers (1975) showed th%t the'recéénitioa of sentences
involves ‘not only a nemory of the words but also a memory of the
visual aspect. He presented sentences that were wrltten either in’
the normal orlentatlgn or 1nverted After reading a sentence the
- subject was asked,to read aloud a var&ing number .of other sentences ‘
and then to read the intitial sentence again, in an inverted
orientation. The measure was the time taken to read the experimentol

sentence in its two exposures, The tim denended on.the orientation

of both sentences. He found that when the first orientation was

normal and the second inverted, it took six \times as long,ﬁo read
the inverted-sentence as to read the first normal sentence, When
"fouevet both sentences were inverted, the secord was read faster. —
The first exposurel ta the i:nv'erted arienta;.ion allowed some learning . .
of thé visual aspects 6f the sentence. Kolers.concluded that pattern -
analysis at the graphemlc level is an ¢ssant1a1 part of the re ading
proctss and recognitiom may be accounted for without recourse to
semantic contents, Once again the skills of the right brain are
seen to be an important part of reading, However, the ability to -
use the‘orieatation of letters foy information is a secondary skill
that many children may have difficulty in learning.
rs and Perkins (1975) discussed the'ability to read

text transfgrmed in various ways,; and concluded that the visual system

bases its decoding on thtee "subroutines®, The first transtormation
.0 - K -

involves the simple inversion of each line, so that the inverted words
must be read from right to left. In the second transformation. the passage
_runs from left to right, but each letter is’ reversed.. In the third, th‘

passage runs from cight to left, with each Iette;.reveraed:. These




.left brain for all these sequences, of movements in time is cleaﬁiy
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whiéh includes speech,'requires precise coordination‘betwecn
flexion and extension, and very exact placing of the eyes, tongue -

and fingers, Kinsbourne points out that the dominance of the -

-

of great importance. Conflict between the two,hemispherés_might

.

lead to strange resplts,.especiall& if the right brain is a’

mirror image ef, the left, - e o - « "

!
Ktnsboﬁtné and Yarrington (1966) tested two grovps of'_

disabled regders..'The first group was male, with a nonverbal IQ -

.

20 points higher than Fheir,vgrbal In. The second group of 5

©

girls and 2 boys had verbal IQ3 20 pointsg higher .than their’

nonverbal IQs. In the aphasic Group'l reading and spelling levels

LS

.we}e the same, about 3-7 years below chronological age. 1In Group II

spelling was one year bélog feahingflevel, and there yas

difficulfy with writing. ﬁo pa;ient in Group 1 f;;I;d the finger
test, but. all thoge in Group I failed. Pive of the patients 1n
Group II had a hisgory of birth injury. This group shﬁwed rainimal
sequencing skins_%;nd,difficul'ty yigh' arithmetic. Kinsboufne and

. ,’;‘ - -
Warrington pointed™ut that such children with cortical deficits

'form a minority in the reading disability population.

éaizaniga~(1974) suggested that the right hemjgphere remains
language rich until the teens, but later the left hemi sphere
jnhibits the language skills of the right br;inl Performance
dominance iﬁ'one hemisp ere inhibits that skill in the other,
Word matching™by sigytlfs cafried out more effectively in the

right hemisphere. When_the words i~ o sentence are concrete’ and

highly imagable, thé right hemispherc is active in degglopfng a

‘pictorial image from the verbal materinl, "Olson (1973) reported .

———-

that when dominance is poorly.established, there is no difference

A ~

———
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°, a-performance IQ that is better than the verbal IQ. ‘These
. - . [ Y Y S , ¢
backward readers may have a poor ¢onception’ of vertical and ' ' ‘

horizontal in space. However, .it should be mentioned that @héré

Rs no evidence that teaching children to balance on a beam 1mprove§‘

their ab111ty to read. Mattis, French and Rapin (1973) found that

there was no dlfference between brain damaged dyslexlcs and ;'ose

without 1dent1f1ab1e brain damage in regard to lanquage and writing

problevs.

Relation between verbal and performance IQ. ) ,

Verbal IQ is usually a direct function of the left-brained

language center, while performance 19 deals with aspects of

pesformance such as spatial and tactile skills that are related

to the right brain.l Kinsboufne (1974) discussed the mechaniams

of hemispheric interaction, and concluded that the function of S
tl;e whole seems to be less than the sum of its parts. Less . ’
def1c1t may be found when a wh le henlsphere is remo%Yed than when '

\

there 1s ‘a focal lesion in that‘hemlsphere. No difference is e

- »

found between the hemispheres with regard to ve;bal intelligence,
The fight§hemisphere is quite capable of decoding or understanding
quite’ complex speech even thouqh it Cannot'talk. Lateralized

"lesions 1n chlldren rarely cause a substantial loss of receptxve

¥

1ateralizatlon nay be slow to develop, and may increase throughout .

’

1ang:age,% Brown and Jaffe (1975) have suggested that receotlve i l
l

adult llfe. THe competence of the right braln for decoding speech

v !
may 1nc1ude béth the audltory and visual modes and its semantic

and ByntaCtlc competence may not be greatly inferior to that of
the left hemisphere. Laterallzatlon for output seems to be much .

morxe iuportant than 1atera117at10n for 1nput. The muscalar system, ==

-
.
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L4

were more likely to show crossed ear-ha'nd\dominance thén good “ e
male readers. A li}ular effect with girlé was found only in
Grade 2, | '

Since many dyslexics have ‘mixod‘ or right brain d;uinat;ce,
some workers have suggested that the kinesthetic akills of the
right hrain might be useful in learning to read. Hermelin ~and
O'Connor (1971) found a left-hand superiority fox reading Braille.’
The Braille reader moves his right hand ‘alead while actually
resding with the left. McCoy (1975) worked with a 15 year old
female who could neither read nore \&iu's.' She was taught to-

-'read Braille and improved rapidly. Rudel, Denckla and Spalten

(1974) taught children in Grades 2 thr6ugh 8 to read Braille,
using a paired uaociate nethod. They learnt sixX letters with
the left hand. and six vith the right hand. Learning was better
when th. left hand vas usod eten though all the children vere

th-handod The actual rocoqnition of the Braille letters .’
was thersfore carried out better by the right hemisphere, even
though' this rocoqn:l.tion must be followed by the use of the
verbal skills of the left hemisphere.

Witelson: (1974) tested right-hlnded boys aged 6-14 years

with tactile nhapos which mo letters or nonsense shapes. The
nbject was ukod to tul shapes simultaneously, one in
each hand. B.th;la anmrbypointinqtotbotwoahapu or —
letters.in . rocogn:ltion display. Even the six year old boys showed
specialized left-handed skills for recognition of nonsense ﬁma.

L4 . 4

+ -
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between the verbal scores ‘for left and right visual fields.

Dyslexics achieved as good an overall score as no'mals',' but showed

no laurmiadon effects. However, there may be competition ’

.

- between the two coqnltive systems, ~
l(latzky and Atkinson (1971) reported “that letters are
matched better by the right henisphgre in normal subjects, while
pictures that must be nanod are matched most rapidly by the left
spbore. Cross-linked spatial and naming skills take longer.
Thus the utual finding of maxinal left-hemisphere perfornance for
verbal naurial and right hemisphere skills .for pictures is
contradictod when the response requires the use of the opposite
hemisphere.' That is, the right hand is used for spatial m;aterialf
and the left hand for verbal responses. '
Klisz and Rarsons’ (:L975) tested left handers with tones.
These are normally dealt with by the right hemisphere. Ten out
of ‘ahoved left ear préeference, indicating the.same lateralization
as riqbt handera. 'rhe six subjects who showed riqht ear prefer- _
ence had aiqniﬁ.cantly aller int‘r-ou differences, and a _
greater tendency to mix hand pr%erences These subjects showed

\ ~evidence of ‘mixed- latorality. Amytal studies have shown that

A 60 porcont of _1eft“handers have the typical pattern of left
tg-isphore .p.ech and right huisphere nonverbal skills, thus
" having the same inurnal lateralization as r-ight;handers.

\ Dichotic ear tests wro particularly uuful in detqmining

the location of the :pooch center, which is nomany found in the °

. do.inany hclisphore. Testing for viaual fields i. more ambiguous,
since the v:lnﬁl matching of words nay be carried out by the
subdominant hemisphere. When lett,ou or words must be .matched ‘

by name, the dominant hcnilphore carries out the. tnk.

28
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who talk early, this would indicate that there was ‘an inhibiting

effect of the spoech center on. tho development. of spatial skins.
Potac and Coren (1975) discussed the laterality of eye

and’ 1imdb in ro].at:!.on to dominance. They found that males showed @

: more consistent relationsbip between eye and ].iﬁs preference,

toqotbor with a str'onqer Qyo do.inance. This conaimncy was

higher for males with right eye dominance than for those with

left eye dominance. R:I.gbt ayc do-inance was shown by-38 percent

of females, while 25 percent showed left eye dominance. There

was -no correlation between dominant eye and handedneu for females,

wvhile there was a low but significant con‘elation for males.

Aaron and Handley (1975) found that girls aged 4,6 years developed

a left to ri scanning strategy about two years before boys (6.6 !

éoafa)‘: ' : - .

It is believed that non-right handedness, related to mixed .

or right brain dominance, may represent a failure to achieﬁ the

mormal pattern rather thén‘,an equally efficient mirror iméée. -

Boys are.more ukély to show left-handedness than girls. g
Boys are the weaker sex. Mors boys ax;o born than girls,

but the boys show a higher death rate in early life, so that by

maturity tb’, ratip is approximately equal. In later life women

nfo in the majority, duo to the earlier de_ath of males, Males

differ from f.-a,le_i" in tiu absence of a second sex chromosome.

‘Their one sex chromosome comes from the mother, Most genetic

e g
5

dyllcxiél are male (Bannatyne, 1971). The proportion of boys to
girls with d.].d disability is 3:1, while in the group of smrely
huuucqpod dyslexics there are ten boys to one girls., A number
of these poor readers may have superior spatial aud notor skills.
The most eo-on lmranzatio.sahowa the prounce of speech

- -
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but no, difference was found between ‘the. hands in letter recognitxon.
Uitelsoq eonplu;led that linguistic mformation i.’ analyzed first
into a lﬁé_tiel code 'a'ng:l then translated into 36 lidg\r‘j;tic( d"ne.

He considered that tactile remedial .techniques may be unime_lpful,'
ea?oc:':}aiiy ior ¢hildren with inadequate spati&.l processing, since
ther 1; 'no direct link between tactile input and 11n§usué ekille,
in-contrast to such a link in visual and auditory modalities,

' Varney and Benton (1975) studied tactile perception in

~_.
relation tq handedness. The right-handed su.bjecta could perceive
d the direction of moment of a stimulus on the left hand better
- than on the riqht since right brain deals with tactile
Do naturd.al to a large extent. Left-handed aubjects showed no trend,
’ Riqh:-handed subjects with a left-handod parent also showed no
- “differenoe%etween the hands. Left-handed subjects with a left-
. handed plaront showed ridht-handod suporiorit;‘ for the tactile ‘
- stimulus, but those with riqht-handod parerits shoved no asymetry

Later the sexes

. The qrouth of lateralization is an important factor in
n . -learninq to read, G:I.rls tend to become lateralized in -poech
: .muq: than boys. Boys who have reading difficulty may be
con.i_dcrably (leil..y.ec!"r in speech lateralization (Maccoby and Jacklin,
19‘76; Buffery and Gray (1972) have suggent‘;d that spatial skillts
are nbn nkoly to be locltod in both h-nicphor.r The veakor -:10
latorauty ehcourageasthe lpatj.al -un-. Girls are more skilled
- | than boys on verbal tasks; in adult life wonen can compete \d.th
—_ men in the creative skill of writing novels. Sherman (1971)
mst.d that the famalé early skill with word- inhibits the
d-nlbp.ent of right brain skills such as art or music. If boys .
) uho taJ.k late have botter development in spatial skills than boys




> ,
still be trained in other skills that will allow him to earn a

MYving. There is perhapa an ovaremphasis on verbal skilla in

school, though they are not. necessarily the most profitable in

later life. Man lives in two worlds: _he needs the three R's

to doal with tino, and the three I's. of Inagination Invention

and Inwardness, that deal with‘eternity, from which comes the

. creative newness' that may change the world."

\/'\

/’\
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in the doninémt left hemisphere, while the right hemisphere is
- concerned with vieuo-spatial and notor skills. Both right and. left .
‘handers may have thie arrangemsent, SOne thildren, mostly male
may show right henisphere dominance, with highly developed spatial

113\\?there may have speech represented in both henispheres,

epatial skills. Both theee groups may have poor reading
111 and Blakemore - (1972) have reported that such

\

on\a strong tendency for the eyes to move as much

to the right as to ‘ett in readinq. They may show mirror imaging

z" “. of letters ahd words.

ycaen- and Ajuriaguerra (1964) pointed out
7 that dyslexics are often ‘

rly !ateralized. It is clear that
:;}?,\”.” th,re is a strong genetic fac in reading disability, hny
" o
tﬁ%erference with the normal skill of the two hemispheres will

\ \ ~
\%uco reading skills. AN

~ Conclusions. , - -\ \; . -
: T e an e N _
’ !bere are -any causes’ of poor readinq, but 3t is clear that

voret readers. Such abnormal lateralization may erile from genetic .
factors or from bra1n>danaqe berore during or after birth.

" ‘AMdequate performance dspends on the cooperation of tho tuo heni- *

\ Spheres, each contributing its own special ‘skills, In reading, N |
the right brain recognizes the visual pattern of the words, vhile \\\
the: left brain links the words to speech. The rigbt brain is

epatial -Ehe left brain deals with eequencinq ekille. As the

.

‘reader develops his reading skills, he comes to depehd increass ~
ingly on the right brain, leapigq directly fro- the visual display \
. to- the meaning of ‘what he;reade without ever going through the

. _ + speech sechanisas: until he comes to an .unfamiliar word. 1"

The child yho vill never learn to be a good reader’ can

. 32
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. . o " OPEN DISCUSSION OF MACKWORTH PRESENTATION
. GORDOM : jn:en'you were talking about the differential function of the two
: J

hhispbem, were you suggesting that tbeir functions are differentiated or their

s;ructu'ea are differentiated? ) ’ .

MACKHORTH: Both. There is a speech center in the left brain and, no speech
center in the right brain, so in that sense the atructures are different, but
otherwise there is noi: much difference between thea bhysically. .But they do have

-

different skills. -

) - R .
r " GORDOW: loL, there mso-e people who assert that ifome can ,8plit--disengage
‘ _ one bn'iapheri early enough, ‘the other ‘he-ia;:bere can compensate for alxl ét the
_ funotions of the canceiled hemipshere. , . .
SV 7 .
MACKWORTH: This is perfectly true. I know there is evidence on this. . We ar;e'
o more interested in the normal distribution of skilly, rather than the unusual.
- L ~ -
< " Gombon: ’%ou that suggest, then, that the ditferentiated functions are likely to

be a product of the experiences of & typiﬁa‘l husan being, and thenetore

manipulable? - T - ‘ - -

¢

m‘:m- Well, moch is. ooruuuy typicll of _human pein;a 1 m,ve to agree.

1 don't t.hlnk unt mohi.n( a ohui to apuk alt.ers the distribution of his brain

fmotiou I think thlt be has this area in t:he left.brain ubiob is - roady\ tg

)

. speech, . which probably boginl to be activated even before he is born That's
meu,mmunm?u '

2 Q - S . 3
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MACKWORTH: Yes, if it's done edrly enough, it can happen.
: N . r

. - N
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* ‘ ‘ . \ ,

GORDON: But is speech one of those functions that can be developed in the right

L'}

-

lbelisphere of an o'rganis-‘ that has had ,{ﬁe left hemisphere done away with?

.
.. . -
%

~

GORDOH: So that most of the functions of either hewisphere, then, can- be.

-

generated by special experience?
” [ J

MACKWORTH: Well, so it appears. But the distribution between the 4wo

hemispheres appears to be the optimal arrangement in the spegialized fields.

- -

GORDON ; !ou lalne a gmt. deal of the importance of giv).eg greater attention bo
. f
the deve peiént of the right helispbere. Have you worried about the posaibility

pberic ‘dominance serves particular purposes, and ' the great.er

-

chm: 'lo', L.doi't think so. Because if you train the skills of the right
- . [ = .

brain, then tt;e person will get 'bette;witb those skills, but it won't interfere .
with tbe left brain. /y should t?
. .

4 - ) -
*

- . -

coanou. ilellf_Idou'tknow _But. I was thinking that. it.. sould I;e that the

apodmizationa thst develop in °the right benispbere By be a function of the

@uinanon of t.hou specializations that develop in the left.

"' MACIMORTH: That's true. - _ .
- . .t J
- / -t 44 N
\\..

W -
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=

. GORDON: I am disturbed: Thinking logically and speculatively now, does this

differential - distribution of domindnce have any dialectical effect on the

operation of the total systea?

*  MACKWORTH: I don't know why it should. I mean, each has its own skills. . The

right' brain 1s deffinitely dominant for visual information, as you have seen in
.these pictures. It's not dominant in the sense that it will ‘control the right

hand (though it does control the left band), but it's dominant in the material

that it's best at processing.
-

TRABASSO: When does lateralization’ occur? \
. . .

< fetal brains you find a slightly -enlarged area where the speech is going to '

develop. . ' ) g '
5

.TRABASSO: When 1s it completed?.

-

¥, . 7/

MACKWORTH: It-goes on increasing throughout childhood, some .people aay' it's
completed at 12; - other people say it will go to 20 or s0. So I don't think you

can answer the question.

t

m: HBow reliabie is the measurement of lateralization? That is, how good,
‘.I

vhat would be th;inlmification. of a lateralized versus a nonlaterialized child?

MACKMORTH: Well, most of them are lateralized one way or another, but how

aocurate, can you be in detersining that'{ It would be interesting to rind out.

T~ g5

MACKWORTH: It begins soon-after birth, I think, if not earlier. 1In  fact, in’

]
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For ‘instance, if you give the spatial tests for the right brain, and you find
that the w doesn't do thea \yoo well, then you can conceive that their

~N ' ‘
lateralization is different from normal. Similarly, if you give verbal tests of

v yd
the left brain, they don't do them too well, maybe they have got thes im the

'otber brain. . ’ -

R

: ~-¥hen you have clear evidence of brain 'dalage in one of the a

.

hfuiapbcres‘, then you seeam to indicate clear differences in certain performances,

.

which by and large have to do with visual and spatial processing. - -

m&m: And also with the verbal processing.

¥

. L : . .
TRABASSO: I think that we can accept that, along with the other evidence for .

latenl-izat‘ion and specializa‘tion in function. VWhat I am concerned about is the -
implications of your work, With respect to norsal children with no é&vidence of
brain damage, who fail to read, and -;:ether or not the source of reading
di‘ffionlty i's a phniolo—g'ical one; tb;t. is, either failure to lateralize or

possibly undetected brain damage.
- t

" ire 'you indicating that perhaps some proportion of children who have

4 i
difficulty learning to read, may have a failure of lateralization? 1Is that one

of the implications of your paper? ‘ ~ ]
T 4

- -

MACKWORTH: I think it’s s possibility, but I certainly don't have the data on

B \_’_/
tht.bltlwouldlihtotrylndfindﬁ. -

~ . ' *
TRABASSO: Can latsralization be trained? That is, if a child 1is diagnosed as .
not being lateralized, is it possible by arranging various kinds of experiences,

ERIC ~ | 16
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to bring about lateralization? - - -

4 < -

< -

MACKWORTH: I think of speech in both hemispheres, I think you would have

problems. I very much doubt whether lateralization is .sblething that should be
\

trained, because it's being trained according to some sort of theory you - have,

but you don't really know whether it has anything to do with reality.

-

PISHER: - Lenneberg (1967>) and Geschwind (1972) bave pointed out that %he 12th

year' represents a relativciy critical period for switching hemispheres’. Zaidel

(19784) devised a tochniqua ror emining lateralization using what he calls the
DN

z-lena This lens can ilpose a 'peripbenl vision errect * which for normal

ruduu adu.lta bas demonstrated a vocabulary of a i4-year-old and ayntt of a

S5-year-old to exiat in the right heaisphere. . " There is then some degree of

Janguage in the right hemisphére. Whether it remains a continually cooperative
language or u};cther it terminates development at 14, resmaind to be seen.

¢ - ’

- e

MACKWORTH: Well, I understand that langumsge in the ridht brain- is not a spoken -

language, it's a vhml language. The right brain recognizes the word, on the

Sa

page, but cannot sound it out.

b}
. ~

FISHER:" It seems to be a visual interpretive language derived from uipling the

printed text. _— . \

'I ' \ o . o T

: MACKHORTH:. Yes, because the right brain can't talk.

@ . 7ISER: That's what I ves pointing out from the visusl study. There are also

<

" some important - implications for sex differences. There are some difficulties
f:--"‘ ~ P . ' ) . \“ -

-

: 47
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with boys on the assumption that lateralization develops much épdra slowly in
boys. As it.turns out, in the early grades we find the high predc:inance of poor
7 readers being boys. There are additional problems with a strict lateralizatren
bypotbesis, and Brenda Milner has pointed some of these B’o\One example occurs
——wi€l—baQking at left-handed ‘girls, and. aixed dc.inance girla in particular,
= Decause they behave quite atraqgely. For as it turns out, the norsal decrements
that might be cxpected as a result of lacking or mixed hemispheric dominance,
Just does not show up as a deficit for girls. But when right buiapbere or -ixed
dominance is apparent in boys, there is high risk of decment . .

MACKWORTH: There is no doubt about it, tbe older they get, the more bo;a there

¥

are’ relative to girls in the poor mding clm The ratio is about ten to one,

4 - L

by the time they get into high school. . : .

o . -

)

GUTHRIE: lhaaurucnt is very, very ditticult bene For instance, in dichot
listening tuka, measuring of rigbt ear doninance' for langua,ae materials 1:‘:\\
:ery Ceououd. husiness, and subjéct to a very large nusber of small methodological =

‘ variations. The work of B;-yden and Kesuro mg others on these tests shows that ’
the effect ‘u rather subtle. The right ear . dominance is there under ceruin.
conditions, and we don't tu.uf know \ihy it fails to appear under otherg. So that
the dohinance that appears to be prmnt for the left huiapbere, for quulse l
uter(ua, is somewhat subtle and ditticult to obtai.n uﬂer some experiunt.al

oircimstances. ) B : ‘.. .

)

S0 while we have a dominance, it's ngt such a marked dominance, that we can
talk about t,u'uu.n( lateralization as a wvay to improve reading skills. .

MWACKVORTH: That's what I'vas tryjng to say.

48
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) GUTHRIE: I would like to get ydur reaction to some .of the newer techniques ,to
seasure 'lat.cunty, for example, visual invoked response procedui"es, that have

. . PR . )
‘been used at Harvard Medical School and other places,- to look at learning

disabled children. - Do you think those are useful or not?

Y

- : . e
4

MACKWORTH: 'Well, I sbould think s0. There is a group in the hospital working

with evoked potentials, and they deal with this kinq of thing, and I think ’they

also have quite interesting information. ' ‘.
NNl e ‘

0Of course, Qhen\ygu m'dealing with bmn'dmge, it is 2 rather positive

thing. It 1s easy to se' whereas I think small subtle changes in the brain

.

might be quite difficult to locate. : .

(4

" T

TRABISSO: ‘I sm disturbed by the kind of circularity here in- the absence ‘of
lndepo;do;t-mtomtion about degree of lat;eraliution! there is tondéncy ih your
paper, and aioo in. some of your commentaries #n the slides, to make inferences
. t.ha‘t if one fails in 2 spatial task, doesn't do well, or takes long;b, ip;o
facto, there is ao-c'lld.nd of fpilure for lateralization to take ‘plapo. -Isn't
that a ratbher dugorou.l sort of diagnostic?

1 am not sure I mentioned failure.” I am sorry if I did.

s

But it doss come through, I am afraid.

——— - . -

What I was trying to say of tbo'bn;nL.o samples is that e fnow

" where their problem is. And we can say that there ara low scorss on the Patoh

Test when the right brain is dssaged. 1 didn't mean, really, to carry that. over

\ - - ;‘
to dyslexios. o

._.
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< ® - - ¢ .
- TRABASSO: 'Well, what I am worrying about is kind of convenient biological

‘explanations for failures to read.

7" V4
¢

ﬁcmm. Well, put it this\a’ there haa to be some reason, and 1 think {t.)

A
would be a great mistake to say it 13 this reason or that reason. We don't know.

zr

v
<

rmnsso These kinds of dichot.onies (lett-rigbt’ skilled-makilled), when you
are dealing with people who show gradations of difftrence, 1 find it very bhard to
conveniently take these distributions of differences on cognitive tasks, and fit
them into these convenient dichotomies.

1 N , -
And one of my gut level, emotional responses to your paper, and sowe of the

- -

work on heaispheric dominance in general, has to do with the very strong tendency
. ) ¢ :

‘to classify immediately individupls who differ by matter of degree into these

dichotomies. Also, to make strong inferences with respect to }riing

bilological processes capletely ignoring the possibility of learning factors or

A

differential experience. ) ’ .

' . .
.7 -

MACKHORTH: WVWell, I entirely agree with you,‘tha‘t a lot of factors come into

reading. .

4 S

WEAVER: Itis nice to end on a note of agrepment. .
mug.so: Speaker réquested his coaments be deleted. ‘
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. - ' COMMENTS BY ETHNA REID ‘ .
WEAVER: We are very lucky to have with us today Ethna Reid, who is here from
- Salt.Lake City, from the Exeaplary Center for Reading Instruction. She will talk

3
to us about the Centeér.

-  REID: _Fu.'at, I want to acknowledge that the U.S. Office of_Bdu;::ation‘ has
- provided us with funds over the years, the State Schoo} Board of Edication, as
well as local districts, and research funds haye come from the Univerbity of
Utah, and Dr. Gabriel‘Della-Piana! very early i'n the ﬁistory of our center, was

responsible for many of the strategies that we employed in doing research.

Just a comment, I would challenge the "sight approach,” as being a visual

.; . approach, as {t’'s presénted in any basal reader. e - T

-

Unless we made certain that the child did see the word, there is Dotbing in

. a -‘sight ap;;ro.ch that ever elicits a visual response. A sight approach is an
.a‘udit.ory approoeb:. I don't know vhy it was every named "sight " %hen I teach a
word by sight, I am ven" lucky if you look at it. It's just by chance {f you do.
In order for you to respond appropriately, you just simply havo; to have auditory

sequential semory. . ¢

. : The auditory approach has to‘hnvq v:lsion attached to it. A visual approach
rm't lpve to pve vision attached to it, ‘or sight approach as it'a presently
cslled. You can sake it a visual approach by having the chiildren spell, then you
knov they, I{n've seen every let?or, or write, and\ then you know fbey !.ia've seen’

| every letter. Without thope tools, you never know, it would not be a visual
LE 7 . ] - ~
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And 80 a phonic approach is far more effective, because you now know for .
sure, because of their having to sound the letters, they are having to look-at.

each letter in order to attach a sound to it. L

_But our data very early said that, yes, auditory and visual learners learn

-

lori effectively through the phonic approach, because the phonic approach

. g'uarantees that sight is involved.

And all r:>f t.bese studies are printed. They are printied 1n. Doctorq and
Master's . d_iuerutiona and theses, and 1 uoul;:l be happy to show tbea: Or the.
U.S. Office of Education or Educational Testing Service, also have available
some of our studies. ' ' 1

.

One of the earliest’ qiseqtions that we asked ourselves, I guess, was: Are
fbere more or less effective teachers of reading, and since materlals don't make .

diffem in roadim succeu, tbén obviously it would have to be h'ers But

N
i ~

hov do you isolate the teachers. who are more effective and less effhctive? We
had to do it through predicubility forpulu, and the use of)Afhe regression
equation 1in 1looking at past testing, .and identifying those teachers who are
tuching.lilu the average -or the teachers that taught in the past. But you ala?
can identify those teachers who were teaching above the avemg;, tbose. teachers

who take their pupils above proqfé'ﬁ.on. You also can isolate those teachers who
Y "\

Now, through obo;rntioml systems of those two extremes, you can " isolate

characyeristics in their behavior, that are different, and this is what we have

?oon spending 12 years doing.
l ) - -7 °
. 92 ' '
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\ i .
. But ve have developed, with Brighas Yoing University, a recording device
that 1 think might be very meaningful ¥o all of you as you do research in the

1 was really very disappointed, when I-saw an NIE contract go out, or a -
proposal for bids in January for observing videotapes of 400 fir,st-grade and
hird—grade classrooms next year in the United States, and their observationgl
ayst:e- was antiquated. It was a paper and penéil- procedure where you make tally
marks as you see something happen in the classroom. Tally marks, or pushing
buttons on counters don't give you sequence, nor will they give you rated dat:a.
And if you want to look at effectiveness of prescriptive behavior on the part of

e

a teacher, you have to have sequence, but.‘yoa.?alao have to have rated data.
. A p .
. Brigham Young University now, with their computer center, has been able to

. develop a micro cc-p;ater service through a recorder, that we can connect to
eitber the telepbone or elae Just store it in cassette tapes, and g\l the tapes

. back uch night. that gets 100 eounts every second The computer uill reeord
.silultulnity of behavior. This is.exciting, because it's been able—if the last

year and ahnlf.todomthingaroructhatvehavene_verbeenablebodoin

> -

looking at teacher behavior..

As the data is fed into the computer, we are getting the computer sheets
printed out, md in the printout we’ are even getting sumdard deviations of the
<. teacher's bdnvior, as cupu-ed to tbe proruc of the effective mcher--ao that

we ocan get the statistical data simultaneously, as we are rocordirg the behavior.

We are also counting probabdly ons of ‘the most critical aspects of cuaitiu,
. and that's lapsed time. It's critical. 7You Qmﬁdn't want téachers to have their

. day filled with lapsed or pulltime. TYou get columns of it, of lapsed time:

.

58 .
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lapsed t:l.!e in pupils' responses, lapséd time in teachers"teaching. As you.

" elitimu lapsed u-é. you change'very significantly achievement gains of pupils.
.;,/or/ the data that we get on the computer; probably the most exciting data 13 the
data on when nothing is bappening, begauée you can see gr;at differences in
tegcbera -aa‘ they go into training to pick up these precise teaching behaviors,
one of which is to make certain that pupils do not have iapsed time. You find

great differences in the lapses between responses. There is not a great

difference in response x;ates, but great differences in lapses. So the

©

-Gbservational systeas that we bhave been using, I think are ver} exciting.
. i ; :
(@nada, the Province of Alberta, is evaluating work that we are doing right now
in Cardston School Division, in teaching the teachers. The Alberta Province is

employing the Brigham Young University evaluation team, as far, as monitoring is

[

concerned, to look at the change _:Ln teacher behavior that our program is

creat‘ina, and the report will cose out -of the University of Bdmonton, but it will
be the Brighas Young !quyersity Computer Center that will be recording the work.
We structured a n; of looking at \qu‘h}'zin'h‘ the effectivenea@ of reading
materials. Ve worked ‘ with leu Goodman l‘any years ago, and reau;eg that
materials themselves could build in all kinds of errors. By testing every
individual at the end of every story or end o( every unit, and the end of every
book, and aceuwmulate ;thia,over a period of years, we cogl‘gl find those errors that
were imbedded through the grammar, through the difference in tbe wgy that the
. a;xibor bas written, and the children speak, and 80 on; across books .. And after
dcvisi..n; this system of ﬁxuixins the o;f.ectiveness, then we could then .create
: effective

mppl.cnmy prf_ogr'-s and materials to correct and make wmore

materials’ - : /—v‘_

S 54
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We discovered that we would not have to do this kind of work 1if we simply

\

e?ected higher levels of mastery; that you :u%have any errors repeé’ted
acroposs books, across chapters, across st.ories. acroSs units, if you achieve 100%

mastery on every test that the child takes.

L3 -

. We did a 1 ime studies. 1In fact,  the time is so {mportant, that

teachers now are wed only 18 seconds to 55 seconds to diagnose and prescribe
¥ -

for tbe reading error .that occurs., Any longer - than _tbat, you won't get a

stat:gst;callv 1r-iJ§.m ch&nge in reading achievement. So we .teacia the
teachers my én’ connercially prepared naterials Although we, you know,
) let school distric‘s and scbools use whatever material they pr:eaently have, we

Padd mastery testing to it. -"Qne,, of our studies, - John' 'Allen's Doctoralp

E 4

dissertation took h 004 tbird-grade students in the State of Utah. The

‘ Gates-ﬂaccinitie waa administered to all 4,000. All thse whwned -to read the

first-grade level ‘paragrapb were individually tested on basic visual and auditory
skills. We also had four years of prescbool studies. He wanted to find out
which, was the best age to introduce academic instruction. We had 330

three-year-olds and four~-year-olds, and a.corresponding number of gttyear-olds

and six-year-olds.. We put them in the same identical program of acadeaic

instruction, and the same amount of time, '.tbe first year, the second year, the‘“

third year, the fourth year. Our data after a period of four years indicated

.4 that the younger that you began to teach tbel,_ihe ‘easier it is to teach thea,

and the greater gains that are made in inatruction , But we did find out, from

~N .
" those early lmea, how easy 1t vas to teagh visual and\a\udit,ory discrnmauon,

and other. necessary basic skills, whicb would be ppeparatw t‘or-reading

-~ . ¢

g Although in both of those studies, we just t.aught thea readins with the teachera

( R
- ' elploying %« critical teadtxing techniques.

-

&
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We have had a lot of studies with behavior modification. One o‘f the }lvf
. factors ;that we isolated in this effective t,eacher was ‘the ability of the téacher
to pronise contingencies and _carry them out. And one of thd lO!“G exciting ones,
. the Alder study, we got' some data that we didn't anéicipate He‘apked
T third-mde chifren to identify what they really would work for. fCoulc; they

identify, what they 1liked to do best and how they were spending the greatest

‘amount of their time?. We had interviewers interview them, classify tlaeip ’

responses and rank order them. R . \ . )
3 'A' * N ' - . ¢

. -Ve interviewed tb‘ teachers and asked the same queét.iona. 'Iow,. these were
third graders who were aot :l;rning to read; these wer’e the children wbor_{[ere
bav':l.ni dAj,tticulAty in the classroom. The teacher's list did not correlate at all’

. witb- the children‘'s list. In fact;' the teachers became very indi.gmnt.wben‘tﬁé‘i

M B ’ ' ‘ N N e
sav the children's ranking. - ° . . ‘ -

“ »

For instance, thosze children who stated they.spent the greatest amount of

the ‘da math, they said, "It is impossible, Wit only have 50 minutes of math
’ 14 K] . .

a day, ‘they don't*kiow what they are talking about."
/

—

Then we had a cartoonist cartoon- every activity ve. p:lcked up in either -list

’ from all ‘of the third gradera Then-,;hese were - put in alidea, and’ then were ‘

preaentnd in paired prgsentationa, *"Which do you like to do best, A or B?" And of

cou@o their .choiees Here the same! But that still‘didu't lean tha't's what they'

..’ .were .dding each day in the classroom. ¢

'S . ] < . . . ¢

We then sent observers in the classrooms, and' they spent th&ee weeks

-

«
“ .

ervim uch child, md sure enqugh the children were actually going what they'

LY

had identified they werg doing, and apenditg the lmteat nount og‘ time during

= ’the day the thing they liked best to do. Hov,: that becne con;ingent uponh .

‘ | R . N

»”

2 -
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‘ their doing mdig\first.
| Lo -

The outcome of the stbdy was whenever a child preferred a~ “goof-off"

- activity,- something that was not a curricular activity, such as sharpening his
1 - \7—// .
pencil, or cleaning his desk, or talking to his neigb'bor, additional recess, whern

that became cont;ibgent upon doing reading, it lost its reinforcing properties,
2 .- - 4

- - ? . .
and we had to identify with the chiMi a new reinforcer. And in every instance it

. ”~<
became another academic activity. This was very exciting for us, because 1if you

can reinforce one curriculum activity with another, you get a much gre’qter gain

in both activities. " . .-

We have done a lot of work, and I will' just close with emphasizing how
poe

“isportant it is to teach 30 no-one makes errors as he learns. As the teacher

I
teaches comprehemsion skills, study skiils, word recognition skills, all.of your
g : 2 P \

ay
language arts ?killa, he aust sove from what I call a sodel match level of.
. . : ~—
learning to a memory match level  to a pure recall level of learning.

1
‘Y .

.He found it very easy to teaech ehildren to read words, bgt. we discovered

.that it was not as easy to teach some bf the comprehension skills, becau;e we

- never really taught comprehension skills. But only Questions hl-ve been provided -
/’\ for us ,to test for comprehension. Questions give us a way to test, /b;; \t,\ot
J" really how to teach.. ie have directives to teach many of the comprehension
ak:lll‘a'. And the exciting part -is that these directives do not al'-low e_rro,ré.

Larry Reynolds has a beautiful study identif‘yins that fbe 't‘ewer’ errors ' teachers

allaow,” the finer discriminations children are able to make. The ECRI“program

doeg not allow an incorrect response. ; " -
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The nicest thing about doing our research 1§ that at the same time, 'in order
i:o support ouroelvea, ‘we were also contncbing servicea witb local school
dfstricts. PFor a long/ﬁfue we were upset because we wqre doing a great amsount

of’ work, but now we we/very grateful, because we have been able at the same time

. thnt we were obtaining information from-research, we have been able to put it

hlt.o classrooa pracuce "You could visit ao-e of t.he school districts now, where
teachers are using products of research and right, now in t,boae p&rticular

schools and classes we don't have any reading failure.

. - And when Mike was talking about 86% success, 1 can talk about 100%. But

it's because of the many, many years of work and opportunity t\really look at

what happené to children, where teachers' behavior is affected ower a lonng I perio!

of time.

A d

One of the studies at Indiana Universi

was that 1)‘/uasn't, as jmportant how
lohg the children had been in the program, how }ong the teachers had been in

the program, and it took teachers a second y to be.in the program before they

. had 1incorporated. these critical teagher Dbehaviors <{hat helped to sake them

SESSION
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